Sedentary lifestyles contribute to premature death and health inequalities. Researchers have studied personal and community-level determinants of inactivity but few have analyzed corporate influences. To reframe the public health debate on inactivity and open new doors for public sector intervention, we conducted a scoping review of evidence from several disciplines to describe how the business and political practices of the automobile, construction, and entertainment sectors have encouraged sedentary lifestyles. In the last 50 years, these industries have found it profitable to produce motor vehicles, housing, and entertainment, which intentionally or unintentionally discourage physical activity. Ceding primary authority for policy decisions in these sectors to the market-based economy has enabled the growth of powerful lobbies that encourage and maintain sedentary lifestyles. To counteract these influences, public health and civil society need to confront more upstream economic and social determinants of sedentary lifestyles. Building on evidence from efforts to change harmful tobacco, alcohol and food industry practices, we propose the creation of research and policy agendas that contribute to public health practice that can modify corporate practices that contribute to physical, social and political environments that discourage physical activity.
INTRODUCTION
Physical inactivity is now recognized as a worldwide pandemic (Hallal et al., 2012) . Increasing levels of inactivity contribute to an estimated 3.2 to 5.3 million premature deaths per year, an attributable mortality rate similar to that of tobacco (Hallal et al., 2012; Lee et al., 2013) . Health promotion researchers have recognized that personal, social, environmental and policy factors influence physical activity and urged interventions on each of these levels (Pratt et al., 2015) .
At the policy level, evidence supports approaches that increase active transportation, discourage use of motor vehicles, create built environments that promote activity, and reduce screen time (Pratt et al., 2015; Sallis et al., 2015) . While this expansion of the scope of interventions creates opportunities to encourage physical While several reviews have mapped the webs of multilevel influences on inactivity (Chaufan et al., 2014; Pratt et al., 2015; Bull et al., 2015; Reis et al., 2016) , few have focused on the spiders that weave this web, thus missing an opportunity to devise interventions that take on the fundamental causes of the increasing prevalence of inactivity.
In this scoping review, we describe the practices of three business sectors-automobile; construction (including real estate and development); and entertainment (including media)-in creating, promoting and sustaining products, environments and behaviors that intentionally or unintentionally encourage sedentary lifestyles. Our broader goal is to create a conceptual and theoretical framework for future empirical research on the social determinants of physical inactivity that can contribute evidence to guide the development of more effective upstream responses.
The World Health Organization has identified four risk factors that contribute to the global burden and inequalities in non-communicable diseases (NCDs): tobacco, alcohol, unhealthy food and beverages, and physical inactivity (WHO, 2011) . For the first three, emerging evidence suggests that changing the practices of these industries can contribute to the prevention of NCDs (Babor et al., 2003; Wiist, 2011; Moodie et al., 2013; Freudenberg, 2014) . In this review, we consider the rationale for applying these lessons to reducing physical inactivity by changing the practices of the automobile, construction, and entertainment sectors.
METHODS
Modifying a model used in previous studies of the tobacco, alcohol, and food and beverage industries' influences on health (Freudenberg, 2012 (Freudenberg, , 2014 , we created a framework (See Figure 1) that guided a selective review of evidence on the impact of the business practices of the automobile, construction and entertainment industries on physical activity. We considered studies from disciplines including urban planning, history, epidemiology, sociology, and business. This approach follows methods that have been described as 'scoping' reviews, which are designed to highlight knowledge gaps and opportunities for innovation and further research for policy makers, advocates and researchers (Arksey and O'Malley,2005; Grant and Booth, 2009) . Given the paucity, heterogeneity and interdisciplinary sources of prior empirical studies about these relationships, this strategy seemed more likely to yield actionable insights than traditional metaanalyses or systematic reviews. We used search terms for each sector and business practice shown in Figure 1 and various terms related to physical activity to search PubMed and SCOPUS as well as Google and Google Scholar to find sources from other disciplines and the gray literature. We selected for further review citations, including books, from the peer-reviewed and 'gray' literatures published since 1970 that provided empirical analyses to describe the pathways by which the selected industries contributed to inactivity. We then reviewed citations in these reports to identify additional sources. A listing of search terms and references is available from the corresponding author. The literature identified through these methods draws heavily from the United States and other high income countries, limiting the ability to generalize the findings to middle and low-income countries. In our review of the identified sources, we analyzed descriptions of the practices of the three sectors that might influence physical activity levels along the pathways in Figure 1 . We then reviewed evidence linking these practices to physical activity.
RESULTS
Our review showed a variety of business and political practices that create pathways that can influence levels of physical inactivity. A narrative description for each sector summarizes our findings.
AUTOMOBILE SECTOR
In the last century, the automobile industry has played an important role in reducing opportunities for physical activity globally, a trend that will continue in this century as auto use grows in low and middle-income countries (Douglas et al., 2011) . The automobile sector is defined as manufacturers and dealers of automobiles and other motor vehicles and their parts, including tires. These companies and their trade associations also work closely with energy and highway construction sectors, amplifying their economic and political power (Dauvergne, 2010) .
In the early twentieth century, Henry Ford pioneered the development of mass production methods that made autos affordable for the average American and paid his workers enough to buy his Model-T Fords themselves (Hounshell, 1984) . Massive advertising helped to convince consumers, first in the United States and then around the world, that automobiles provided paths to freedom, individual mobility and status (McCarthy, 2007) . Today, eight of the world's 25 largest advertisers are automobile multinational corporations, ensuring global reach for their messages (Advertising Age, 2014).
The early success of the auto industry in making its products ubiquitous set the stage for a cascade of changes. As one economist observed, 'the automobile made suburbia possible and the suburbs made the automobile essential' (Porter, 1999) . In the United States, in 1956 Congress approved funding for a 42,000-mile network of free interstate highways, further consolidating motor vehicles as the dominant form of transportation.
In 1934, 70% of the world's 36 million motor vehicles were registered in the United States (Dauvergne, 2010) . Between 1960 and 2010, the number of motor vehicles registered worldwide increased from 127 million to just over 1 billion, with about a quarter in the US (Davis et al., 2011 . Researchers estimate that the world's fleet will reach 2 billion motor vehicles by 2020, with cars representing at least 50% of all vehicles (Sperling and Gordon, 2009) .
Through its lobbying, campaign contributions, public relations and philanthropy, the auto industry has opposed regulations that made cars safer or less polluting or threatened the dominance of personal transportation over more active transportation modes (Norton, 2008) .
By the end of the 20 th century, the automobile industry and its allies had succeeded in making the least active form of transportation the easiest choice for a growing majority of the world's population (Parissien, 2014) . It achieved this by making automobiles affordable to middle class consumers everywhere, often by using public subsidies and by expanding options to buy on credit (Global Intelligence, 2015) ; by advertising heavily and appealing to consumers desire for freedom and status (Gunster, 2007) ; by encouraging urban and suburban design and development that discouraged more active transportation (Whitt and Yago,1985) ; and by opposing tax or environmental policies that discouraged car use or made it more expensive (Luger, 2000; Doyle, 2000) . Just as the tobacco, alcohol, and food industries sponsor health education that seeks to change individual not corporate behavior and to divert attention from its role in NCDs (Dorfman et al., 2012) , the auto industry sponsors education that emphasizes pedestrian and driver responsibility and encourages car ownership (Elliott, 2013; Guttman, 2014) . In 1999, the World Bank established the Global Road Safety Partnership with major global auto companies (Roberts and Edwards, 2010) , a program that serves to enhance industry credibility and deflect attention from the industry's role in encouraging sedentarism.
Despite its seemingly rosy future, the auto industry worries about approaching storm clouds. A recent report by business analysts notes that motor vehicle ownership rates appear to peak when 80% of a nation's population lives in cities. They predict that 'if the world's population grows as projected and motorization growth continues at historical rates, urban traffic will become unmanageable-and cities themselves unlivable' (Gott et al., 2015) . Another cause for industry concern is reductions in driving, licensing and car ownership by young adults. Between 2000 and 2010, the share of 14 to 34-year-olds without a driver's license in the United States increased from 21 to 26% . In response, the industry has cut prices and targeted marketing to this segment of the population. Public health advocates have additional reasons to be concerned about the health impact of the auto industry beyond its role in facilitating sedentary lifestyles (Douglas et al., 2011) . Motor vehicles also contribute to air pollution and crash-related deaths and injuries of drivers. Globally, about 1.2 million people die each year in automobile crashes and 50 million incur non-fatal injuries (WHO, 2015) . Unregulated marketing of the auto industry often encourages irresponsible and aggressive driving as well as sedentary behavior (Shin et al., 2005) . Air pollution is estimated to be a leading cause of global mortality, accounting for more than 3 million deaths in 2010 (Lim et al., 2012) . In addition, longer times spent sitting in traffic and commuting distance has been associated with poor cardiovascular health (Hoehner et al., 2012) . These multiple mechanisms by which motor vehicles contribute to ill health suggest that proponents of increased physical activity should be able to find allies in their efforts to change harmful automobile industry practices.
CONSTRUCTION SECTOR
The construction industry, with the real estate and development industries, build, buy, sell, rent and manage residential and commercial properties and develop communities. These businesses and their trade associations work closely with other sectors, including the financial institutions that provide them with capital, manufacturers of construction equipment, and the makers of household furnishings.
The impact that urban planning and the built environment have on reducing opportunities for physical activity has been widely explored in the literature (Durand et al., 2011; Handy et al., 2002) . Higher population diversity and density, design, and distance to public transportation have been recognized as important determinants of individuals' transport decisions (Cervero and Duncan, 2003; Gomez et al., 2010) . However, less is known about how institutional and corporate practices in the construction industry shape development, and how this can influence physical activity.
After World War II, economic trends converged in the United States to provide this sector with new opportunities to grow and profit. The war had created a pent up demand for consumer products and better housing, new federal home mortgage programs enabled millions to afford their own houses, and the successes of the automobile sector led to the creation of a highway system that allowed people and businesses to move from cities to suburbs (Checkoway, 1980) . Suburban land prices were cheaper for builders and prospective homeowners than in urban areas and large scale development of single-family homes was highly profitable, especially for the biggest developers (Ball, 2003) . By 1950, half of the US population lived in suburbs, with millions moving from cities to suburbs to take advantage of more space, lower prices, and, in some cases, fewer Black and Latino residents (Jackson, 1987) . Public policies that kept the cost of gasoline low further fueled the flight to the suburbs.
The design of suburban housing and infrastructure (i.e., cul de sacs, large commercial plazas, shopping malls accessible only by car) created an environment that discouraged the utilitarian physical activity that can improve population activity levels (Frank, Engelke, & Schmid, 2003) . Moreover, private homes reinforced more individualistic lifestyles and discouraged communal activities and social connectedness, factors that contribute to active transportation and leisure time physical activities (Leyden, 2003) , especially for women, children, and older adults (Hayden, 2003) . Although some suburban developments enabled more outdoor play in backyards, especially for higher income households, other features of suburban development increased auto use (Handy et. al., 2002; Hutch et al., 2011) .
As suburban lifestyles became associated with prosperity, more middle class urbanites left cities, especially cities with high poverty rates, reducing the tax base needed to maintain or expand urban public transportation and recreational facilities for physical activity (Rabinowitz, 2004) . Moreover, higher segregation rates, and abandoned city centers led to higher crime rates or at least to the perception of lack of safety, further reducing opportunities for active transportation and outdoor leisure time physical activity, particularly among children. In this way suburbanization, a social process, reduced opportunities for physical activity not only for the populations moving into the suburbs but also for those left behind in deteriorating urban centers (Frank et al., 2003) .
The traditional explanation for suburbanization is that the process reflected the desires of millions of Americans for bigger houses, backyards and different lifestyles. But in one of the few analyses to examine the role of the construction industry on the process of suburbanization, Checkoway (1980) reaches a different conclusion:
The key decisions in postwar suburbanization were made by large operators and powerful economic institutions supported by federal government programs and . . . ordinary consumers had little real choice in the basic pattern that resulted.
In this analysis, the processes of suburbanization -and the resulting declines in opportunities for physical activity and active transportation -were in large part the result of business and policy decisions that offered consumers the choices that maximized profits for several business sectors.
Like other industries, the real estate and housing sector advertises not just products but also lifestyles. Even before the war, British and American builders developed advertising messages that emphasized home ownership as the route into middle class life styles (Scott, 2008) . Advertising that targeted women emphasized the labor saving and leisure time amenities of suburban housing.
Advertising is an important mediator and a powerful tool in determining people's preferences for suburban life, portrayed as a step up the social ladder (Ward, 2005) . Later, as suburbanization spread to other high and middle income countries (Angel et al., 2012) , the suburban lifestyle was also marketed as an opportunity to live the desirable American lifestyle (Leichenko and Solecki, 2005) . Developers also used advertising to appeal to fears about safety and crime to market suburban housing. Design features that remind residents of these fears such as gated residences and visible security patrols can discourage outdoor physical activity for 'outsiders' and reduce integration with the larger community (Blakely and Snyder, 1997) .
Industry decisions influence other elements of the design of residential and commercial buildings and neighborhoods. Mass construction and megaprojects are more profitable for real estate companies, developers, lending departments, and insurance companies than the smaller scale projects that may encourage activity (Peca, 2009) . Financial institutions and developers whose bottom line is profitability, not health, make the decisions about open spaces, transportation linkages, and density (Squires, Gottdiener & Pickvance, 2012) , all elements that can either deter or create opportunities for physical activity. In cities in low and middle income countries, urban renewal has systematically been followed by the removal of informal settlements (Durand-Lasserve, 2006) , forcing their residents to move to the outskirts of the city, often to areas with few opportunities for physical activity. Moreover, such displacement increases car or motorcycle dependency as more job opportunities are in the city center and public transport available in the outskirts is commonly insufficient (Gomez et al., 2015) .
Some developers argue that healthy and green design can be profitable and seek to demonstrate its application in model projects (Rocky Mountain Institute, 1998) . To date, however, such approaches constitute only a small fraction of new development that benefit mainly the wealthy, further exacerbating disparities in access to physical activity (Edwards and Tsouros, 2006) .
ENTERTAINMENT SECTOR
The entertainment sector (which also includes media corporations) provides products and services that entertain and inform consumers. Its segments include traditional print media, television, radio broadcasting, film entertainment, video games, music, advertising and the manufacturers of the technology that deliver these media. Global industry expenditure in this sector was estimated at $1.62 trillion in 2013.
The commercial success of the entertainment sector is related to its ability to retain the attention of as many people as possible for the longest period of time, a goal that indirectly promotes inactivity. The sector has experienced an explosive growth in the last three decades, increasing more rapidly than the general economy (Sturm, 2004) . 'Sedentary' sub-sectors such as TV subscription and license fees, video games, spectator sports and advertising have driven this growth. For instance, innovative products related to physical activity, such as active video games or mobile apps to influence physical activity practice, have been far overshadowed by the increase of other 'sedentary' forms, such as mobile and streaming games. Moreover, to date, evidence to support the benefits of active video games or mobile apps to increase total physical activity is inconclusive (Bort-Roig et al., 2014) .
While the 2007 global recession slowed economic growth in this sector, it was also linked to increases in television watching and screen time (Aguiar et al., 2013) . In 2012, the average American over the age of 15 spent 3 hours a day watching TV or using a computer, 10 times the daily time spent in sports, exercise or recreation (Advertising Age, 2014) . Similar patterns are found in several other countries (Ng and Popkin, 2012) , including Brazil, a country facing sustained rates of growth in this sector in recent years, boosted by the 2014 FIFA World Cup and the 2016 Rio Olympics (Statista, 2014) .
Major sports events are now one of the key strategies for profit acceleration for many sectors, including the entertainment industry and its allies in real estate, construction, automobile, food, and security sectors. Strategies that maximize revenues for the sports industry, such as attracting more people to stadiums or TV screen time, indirectly promote inactivity. Most evidence fails to support the claim that hosting international competitions leads to an increased public participation in physical or sporting activities or other public health benefits (Mahtani et al., 2013) , in part because these investments are not matched with developing the infrastructure that would allow residents to continue to use such facilities for their own sports and recreational activities.
Like other sectors, entertainment business design and market products to engage consumers over the long run. More eyes on more screens yield more profits, but also contribute to sedentary lifestyles. Entertainment that rivets long-term loyal audiences, such as sports playoffs, crime series, soap operas, late night television and reality shows generate reliable revenues (Magder, 2004; Rowe, 2003) . The proliferation of cable TV channels allows companies to bring this sedentary form of entertainment to ever more niche segments, including children.
While researchers disagree about the validity of the concept of cyber addictions (Suissa, 2015) , designers seek to create and market games that are challenging but enable players to achieve small accomplishments that compel them to keep playing. In this way, designing a video game is similar to designing a gambling casino that allows players to have small 'wins' to keep them playing (King and Delfabbro, 2014) . Entertainment that glorifies violence, a prevalent and highly advertised category, may contribute to a culture of fear (Furedi, 2006) , deterring people from physical activity and active transportation (King et al., 2002) and from social interactions and the appropriation of the public space (UN-Habitat, 2013). News coverage may also help shape decisions around daily habits by misleading the perception of safety of healthier choices, such as cycling for transport (Macmillan et al., 2016) .
Business reports suggest that this sector's impact on social and physical environments is likely to expand (Da Silva, 2015) , potentially contributing to further declines in physical activity (Maibach, 2007) . From 2007 to 2014, the digital share of global entertainment industry spending almost doubled whereas the number of global mobile internet subscribers increased ten-fold in the same period (Wilkofsky Gruen Associates Inc and PricewaterhouseCoopers (PwC), 2012). Increasingly, large portions of the world's population can be saturated with exposures that can be experienced via multiple devices and connections, from a digital TV to social media, promoting an unprecedented level of immersion.
Perhaps the most powerful potential cumulative effect of the entertainment sector is to make sedentary lifestyles the norm and to frame lifestyles not based on hyperconsumption of passive entertainment as old fashioned and abstemious (Miles, 1998) . In many cases, especially in broadcasting and advertising, the promotion of sedentary lifestyles by this industry serves the commercial interests of its partners and clients in other sectors, including the automobile and construction sectors.
The increasing consolidation of all components of the media and entertainment sector make the owners of these companies a powerful political voice by which the industry can advance its goals of maximizing profits and achieving political objectives (McChesney, 1999) . In addition, like other industries, this sector uses trade associations, campaign contributions, and lobbying to oppose restrictions that might threaten profitability (Kopp, 2014; Gilens and Page, 2014; Katz, 2015.) In the 2012 U.S. election cycle, the television, movies and music industries contributed $66 million to political candidates, parties and action committees. In 2014 these industries spent about $114 million to pay 624 lobbyists to advance their cases in Washington, D.C. (OpenSecrets\.org, 2015) . Similarly, in Europe (G alik, 2010) , Latin America and elsewhere (Jin and Winseck, 2012) , media consolidation has increased the sector's influence in public policy and on the daily lives of much of the world's population.
DISCUSSION AND RECOMMENDATIONS
In this paper, based on prior work on the roles of the tobacco, alcohol and unhealthy food industries in promoting NCD risk (Babor et al., 2003; Moodie, et al., 2013; Freudenberg, 2014) and our review of the roles of the automobile, construction and entertainment industries, we used a conceptual framework (Figure 1 ) to investigate how the latter three sectors have contributed to sedentary lifestyles. We suggest that these industries produce and promote motor vehicles, buildings and communities, and entertainment media in ways that maximize their profits while discouraging more active alternatives.
Our argument is not that industry leaders conspire to promote sedentary lifestyles. Rather, we argue that the cumulative business and political decisions of corporate leaders and their investors create an environment in which inactivity inadvertently but increasingly became the default option in transportation, housing and entertainment. In all three cases, the sedentary choices these industries offered are often more profitable and conducive to mass production and distribution than more activity-enhancing alternatives. In this way, these sectors resemble the food and beverage sector which promotes ultra-processed foods because they are more profitable with the unintended outcome of accelerating epidemics of diet-related diseases associated with these products .
While previous investigators have emphasized the variety of multi-level determinants of population physical activity levels (Bull et al., 2015; Durand et al., 2011; Hallal et al., 2012; Pratt et al., 2015) , most intervention research has focused on the actions individuals and governments can take to increase activity and decrease sedentary behavior. In recent years, those seeking to reduce non-communicable disease risk from tobacco, alcohol and unhealthy food and beverages have expanded their goals to not only change individual risk behavior but also to modify harmful practices of these industries (Moodie et al., 2013; Freudenberg, 2014; Delobelle et al., 2016) . This expansion reflects in part this growing evidence that the business and political practice of these corporations and their allies play an important role in widening risk.
Our review suggests that the business and political practices of the automobile, construction and entertainment industries also play a role in widening the prevalence, acceptability, and magnitude of sedentary behaviors. What additional evidence is needed to be able to apply the lessons from changing the practices of the tobacco, alcohol, and unhealthy food to the task of changing the practices of the industries that promote sedentarism?
First, physical activity and other researchers need to elucidate and quantify the pathways shown in Figure 1 . What specific practices lead to what changes in environments and policies? What is the attributable risk for inactivity associated with each pathway? How do these relationships vary over place and time? This research could help to set priorities for policy and intervention studies.
Second, researchers and practitioners can identify the most effective interventions and promising strategies for reducing adverse corporate influences on physical activity. The heterogeneity of local, regional, and national responses to the corporate role in inactivity provides the variability needed to investigate what is working. Such research could include both systematic evaluations of the various strategies such as regulation, incentives and subsidies and public-private partnerships but also bottom-up practice-based evidence that distills local experience (Green, 2006) . Third, researchers, policy makers and advocates can mine lessons from recent studies on the impact of interventions to change the practices of the tobacco, alcohol and food industries that contribute to NCD risk (Moodie et al., 2013; Stuckler et al., 2012) . Among the strategies that have been systematically studied in one or more of these industries are taxes (Brownell et al., 2009; Thow Heywood, Leeder and Burns, 2011) , subsidies and incentives (Sassi & Balloni, 2014) , warning labels and packaging (Al-Hamdani, 2014), corporate and public health partnerships (Galea and McKee, 2014) , voluntary self-regulation (Galbraith-Emami and Lobstein, 2013) and corporate social responsibility (Babor and Robaina, 2013) . To what extent are these strategies applicable to the products and practices of the automobile, construction and entertainment industries? Have public health professionals working in tobacco, alcohol, and food identified effective processes for overcoming industry opposition to public health measures that may be relevant to other sectors? Answering these questions could accelerate progress in developing governance, regulatory and partnership arrangements that could more rapidly discourage corporate practices that promote sedentarism and encourage those that increase physical activity.
Finally, public health researchers and professionals can contribute evidence to inform a global political and policy dialogue on the respective roles of individuals, governments, and corporations in protecting public health. In recent years, business and political elites have advanced a neoliberal ideology that posits that markets know best and that the government role in regulating to protect public health should be limited (Glasgow and Schrecker, 2015) . By studying the origins of this ideology and the steps that specific actors, including the automobile, construction, and entertainment industries play in promoting these beliefs, the public health community can engage citizens, policy makers, businesses, and civil society in a robust dialogue on appropriate roles for each constituency.
Researchers have warned that absent intervention, our children may have shorter lifespans than we do and inequalities in health may continue to widen, in large part because of the growing global burden of NCDs. By expanding the search for opportunities for prevention of physical inactivity to the practices of the corporations that are among the most powerful institutions in the modern world, the public health community may help to avert that future.
